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(54) OUTSIDE CAR CONTROL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a outside car 
control device which can accurately detect a dry 
condition on the road. 

SOLUTION: A road dry decision part 1 2c decides that 
the road is not dry when a road average brightness Br 
computed in a road confirmation part 11 is large or road, 
surface data value I computed in a distance data count 
part 12a is large and also a brightness dispersion value 
VAR computed in a brightness dispersion computing part 
12b is large. To the road which is decided as dry the 
road dry decision part 12c decides that the road is dry 
when a under road data value J computed in the 
distance data count part 12a is small. And also the road 
dry decision part 12c decides that the road is dry when 
a car line reliable value D computed in the road 
confirmation part 1 1 is high even when the under-road 
data value J is large. 
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* NOTICES * 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



rSm 1 In the supervisory equipment outside a vehicle which detects the road surface condition of a road 
^^S^SSa^VSrBcog^aon means to recognize the road configuration .which '"eludes lane 
detectonSSon thfabove^mentioned image, It has a road surface condition recognition meansto judge 
whSher the ^rod surface of the road recognized with the above-mentioned road recognition means is 

The abov^ntioned road surface condition recognition means Supervisory equipment outside a 

tSS ^cS^-^^mSK^S * road surface bein 9 dryness when higher than the thr f sh °in KS2 

Sie reHabiliio flte^e detected with the above-mentioned road recognition means was set, even if a road 
surface is abroad I surface judged as possibility of being a damp or wet condition being h.gh. 
SS "a Based I on i the image of the picturized pair, it has a stereo image-processing means to -compute tl ie 
Knee data of the object on the image concerned. The above-mentioned road recognition means Based on 
tSXSSS^MSmJkKi of the above-mentioned distance data and \he above-mentioned image. 

SZ^SSSSS cTatm Tor 2 characterized by judging with a road surface not being *^ 
man he ^threshold to which the average luminance of the road surface in the above-mentioned road was set. 
Sm 41 ^^Thiabov^mentioned road surface condition recognition means is supervisory equipment outs.de a 
2 u f| a D anv of claim 1 characterized by judging with a road surface not being dryness when larger 
£n ^Z^teJ^mlS^ of brightness above-mentioned path or , the ^street was set more 
areat v than The threshold to which the number of the distance data which exist on the field of a road surface 
in a setting | field above-mentioned path on the street was set thru/or claim 3 they are. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rSSdof the Invention] This invention relates to the supervisory equipment outside a vehicle which detects the 
Soad surface Son of a transit way, and the road surface which got dry especially based on an image 
pick-up image. 

[2? 021 . n ^ tho Prinr Arti i n rprpn t vears the supervisory equipment outside a vehicle using the mounted 
SSSXu. KTs^lS^u^ntZuSSetvehk.e. a road surface cond«on ? *M M °" 
5? No £?7K TflTSl by hese people and the damp or wet conditio of a road surface is detected, the 

Sirs 

□□□(1) 



„ ^nized based on rr^HS^-^r 
surface location of a road. Moreover, the ^Peryisory equ-pmenx o condition that 

Lrface snowy road side where the "^"^^JS^^^c^ with whole surface snow is 
snow remains partially on the r0ad ,. su ? ace ^ 0 ^ o th ® '^r 8 7 o^ l and Japanese Patent Application No. No. 
indicated by Japanese Patent AppfcMNo. ^^^^ZSi^mt outside a vehicle, the safety at 

reflected in car control etc. in addition to ' recognit on or a wei ru« road surface 

the dryness of a road surface with a sufficient P rec 'S' 0 "- . situation> a nd aims at offering the 

precision cuts. 

ffs for Solving the ^ In order ^ 

equipment outside a vehicle by invention ^^"Oj^JJL^Sed image A road recognition means to 
which detects the road surface condition o a ^^£tSnSSS on the above-mentioned image, It has a 
^cognize the road configuration of the road recognized with the 

road surface condition recognition means to ^ o ^!!^^ y °% enXione(i ro ad surface condition 
above-mentioned road recognition means .^^^^^^^ 0 f being a damp or wet 
recognition means Even if a road surface « ■'"^^S^rSi JbBMy of the lane detected with the 

dk^^^^^™^ 2 ™ iSd by &9ins with a road surface b 9 

Moreover, the supervisory equipment ^ 

according to claim 1 , it has a stereo ! m Wl^^^Sf $™ above-mentioned road recognition 
the image concerned, based on the image o JSJS Stance data and the above-mentioned 
means Based on the brightness "tomrtancrf ^^taSSSSnS^m detection is performed. The 
image, three-dimensions-recognition of a roac I configuration Hic.ua g threshold to which the 

above-mentioned road surface icondrt on recognrt on ^^ e ^ Qn in a y setting field above-mentioned path 

equipment outside a vehicle by invention «ri5 cond^ScogSSn mean? is larger than the 
not being dryness, when the a*^™** 0 ^ road was set. 

threshold to which the average luminance .of ^^^^^^ZmrtOon according to claim 4 In the - 
ro0091 Moreover, the supervisory equipment outside a yenicre D y _.nye above-mentioned 
Supervisory equipment outside a vehicle 9™"^^£££^^^ variance of brightness 
road surface condition recognition means When large ^ than t^nresno Qf ^ 

Sock diagram of the supervisory equipment °^ e r ^^^ of a lane model, The 

2 shows the lane detection field on ^^wf^d^taJce data Monitor fieW the flow chart with which drawing 5 
explanatory view in which drawing 4 shows a ' ^"J^^himng an example of the image [ drawing 6 
shows a desiccation way judging routine The explanat ^ ^ s ™ a 9 n examp|e of tne imag e [ drawing 7 ] 

i?;: e « showin9 an examp,e of the 

SSRi S KK rZS^^t^i which bui.t in image sensors, such as CCO. are 
1 " □□□(2) 



the mutual condition of synchronizing, each watoj ™age owpune sca|e ^ ^ datjon by a/ D 

the diqital image of predetermined brightness 8«^^2 "Stahlni qeometric conversion of an image, 
conSers 3 and 4. As for the of the cameras 1 and 2 

etc. are performed in the image amendment sect ™ ^^J* ^ r J fi from it exists in the image 
of a pair -- the difference of exten " "S ^formation etc. is used and geometric conversion of 
on either side. In order ^^^SX^^t^^- Thus, the criteria image and comparison 

ESS On the other hand, the ^? of the ""J, 

iSn T ^ s r; »• d — information on the computed ,ma9e 

is stored in the distance data memory 7 recoanition sec tion 10. the road recognition section 1 1 as a 
[0013] A microcomputer 9 has the solid object recognition »» 2 as a road surface condition 

oad recognition means, and the road ~2iS2d Jl^gJ information stored in the former image 
recognition means. In each recognition section Based £n each mo m re nition of the transit vehicle 
memorv 8 and the distance data memory 7, it ^ad-recognizes i * u j , d d surfaC e condition 

aheaS^f a car etc.. and / of the car ^'^afffJ^S ^iSSSSiL recognition performed in 
recognition in the recognized road etc. is perfo rr.ec wnetner a road sur face is dryness (it is 
the road surface condition recognition sedwj 12. ^^gj™ tne following ) is performed. And these 
also only called a dry road surface an asphalt ary roac isu"* cautions are urged or the 

recognition results are inputted into the P™*^ 19. such as a monitor loudspeaker, 

processing section 13 controls each con^l sections 14 1 8 ^ tne a h whjch performs a down 

needed when an alarm is needed based on each input, i-o . exarn £ . k y contro , sectlon 

shittts ducted to the AT (automatic *»n8m«»^ wnl^e^ J4^«^. » ^ ft fe a , s0 ible 
18. it may fall and the purport ^^^SS^SS^S^ section 1 5, the traction control 
ttSSSZS^X^ »contro. section 1 7 that controls torque aHocation and the 

explaining in full detail to Japanese Patent Jg^^tifl^^U for example, a 
road recognition section 11 was > beforehanc Ise ' °P t ^ < 22SSSof retrieval within the limits (retrieval 
512x200-pixel field. Lane detection is P^^.*^^zSJ.^ ) b y which an adjustable setup was 
?n £tion Rhine js - retrieval termination Rhine ,e reje to draw ng 2 ) b^ ^1 rf g iane ^ 

^Jttlffl.^^ " hiCh ^ deteCted " ^ ' OCati0n reC ° 9 

fnamelv road recognition) in real space is performed. surface luminance Aroad of 

in retrieval Rhine after it. detection is performed based on the threshold for a 

[0016] And in the road recognition section 1 lane ^detect on P brightness information, distance 

brightness judging computed from the patt i road I surface ,um.n ^ recognitlon sec ,on 1 1 . 

information on an image, etc. to every each set elephant Rhjne M ^ ^ ^ judgment of the 

the judgment of the lane start point and the ending PjJ^^^^htnJss differential value), the 
lane start point and the ending point taste J on ^^^Si^Sd a lane candidate is extracted. And 

l^sc^^^ 

boundary inside a lane and asphalt here. (j . d) wjth tne par allax d in the lane 

[0017] Furthermore, in the road recogn. ion section^ 11 t ask s to a s M and ^ , ocation he 

point P (i. j) searched for by lane detection £ed on camera clue origin etc. And in the 

ESS&SIT^^ » 3 > is computed by sett,ng up each 
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parameter ^^.M^^^**^^— «, 
carried out with the least square method. 

(Lane model) X-aR-Z+bR path Michitaka model left lane Y=cL-Z+dL 

lifts. reckon -J^^-ffi 0 ^^ e— ^ <h. 

point P is detected continuously. crfare averaae luminance Br in the recognized 

£01 q Moreover, in the road I recognition section 1 the ^JJ'^JgjSad surface average 
toad is computed. Here, as for the road ^^^^^JiSSL effect of brightness change of a 
luminance, being set as an ° blon 9^^^ as for the above-mentioned 

cross direction. Moreover, when J^W^^^^Jrt^ self-vehicle light, and for the effect of the 
road surface field, it is desirable to be exposure wrthin tne limns ox a operation, it is 

disturbance by other illumir.at.on hght etc to be -a smair ^JJJ^Eut tn 9 e roa d of the part detected 
set up so that the road surface average lum ' n ^ n n c . e p f r In m t ^ s b ^ of the road surface average 

distance data (road surface s.de top data) and the ^ on 1 1 has^been recognized - detecting - the number 
road where the road surface condrt.on recognition sectoon 1 \2 has ^recog ^ COU nt-area 

I of road surface side top data, and ^^^^^m^^P^ the brightness variance VAR 
12a which counts J Brightness ^^^g^^S^S^^ Section 12c which judges the 
on the road surface of the J^f^^^^^SS^SS^^ side top data, the number J of the 

Km^^ the reliabi ' ity * ^ ^ 

average luminance Br, etc., and is constituted. surface side top data of a road surface, and 

SSfa. ?~ S ofa SSM^'fSKSSUit « — - — 

front it a self-car, rasped ively cfOSSv»se[ot ' STthe road'r^ogSion sector 1 1 and considers es these 
[0023] And in distance data count-area 12a, operat ^^^^ce La are computed per ( one ] pixel 

SreSion ^"(tongitudinal direction) of an image ^than apred^g numbe ^ road 

[0024] Furthermore, each specif.ed operating ^"<» da^rtted into ^ c0 J unt -area 12a. and 

surface side top data, and the bottom data of a road a H^^^g^ computed by originating in solid 
each number of data is counted. Here, solid ^SS^SS^S^I Y> 0.3 S unit is m) are classified as 
objects, such as a precedence veh.cWv et an ^^^^^^^p^ by originating in the road 
solid object data. Moreover, road I surface s.detop data are ■ ^nce °a p tne y d istance data of 

fS That is, ,n brfghfness variance ca,^e»or ^^^Ztt'SSStt 

ESWTS- A is ceraputed ,o, eve, 

□ □□(4) 



2002- 1 60598(D □ PAJ) .txt 

However, n is the number of monitor fields and AMblhi ^ffi^^SJ^SySa, the number J of 
[0029] The number I of road surface «de dataw "J^SS^JJ^Jfi^^ variance 
he bottom data of a road surface and 2c judges a dry road surface 

calculation section 12b are inputted, and des iccaton way ju g"8 se«ran i c^ y y nitjon section u 
based on each [ these ] information while the lane rehabrtrty ^JP^ed m me a a when 
and the road surface "W^*"^'^ Edging flag F on, and when that is not 

judged with it being a dry ™ d in addition to each 

fesicS^ 

b« rlHfe^ road sid6, wet road 

surface' e\c?which are not dry road surfaces by ^£^ m 8 «Sn^ than 1 [ setting rate V] 
[0031] This routine is performed for every setup tim. j. ■ ^ nd ^steP^iu ^ ^ r ^ ^ ^ 

whenever [ self-vehicle speed ] was set "P ^forehand, * I^JJJf ^ te set as tne predetermined low 

ffiK»r*rA», - g F, »r,en — , 
Lars of a self-car and the last precedence car ^ set "^^ceMd reqeiid lor a dry road surface 

bh r e a ^ 

S]OnThe othef hand, when it is judged in step 3102 that the precedence distance between two cars is 
beyond the setting distance I, it progresses to step S1°3. , umina nce Br computed in the road 

[0037] At step S1 03, it judges whether the ™d surface ave age luminance * r J™P thresnold Br1 is 

recognition section 1 1 is one or less predetermined *™*Mto^ur^en^ d ^ 

a threshold for distinguishing the road ^^S^^^J^SSZ^Shv road side, road 
whole surface snow, and other road surface .condrt ons ^JJe conditions Therefore; a whole 
surface average luminance becomes large compared with other .^f d junace cp threS hold Br1 

surface snowy road side and other "f*^™™™™™ ^SSffSSSSX base'd on the road 

Kv«^^ 

progresses to step S1 10. QW ™ n o luminance Br is one or less threshold Br in step 

S^est!^^ 
progresses to step S104. 



□ □0(5) 
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[00 40] At step 31 04 , it judges whether the number 

coun^rea 12a is less than [ P' ed ? h erm ;^ Toafsideln the Condition that snow remains 

,1 is a threshold to|,^^"a^^ n 5^S3iS; That s. in a nonuniformity snowy road side, 
partially on the road surface, and ^XS^te SSte^^Wance data on a road surface side (road 
since the patchy pattern by s^-y^-dej^as J|« nce Therefore, a nonuniformity 

surface side top data), the wm ^^^^^^^ShBbto by setting up a threshold 11 
snowy road side and other road of roS surf ie side top data based on the 

road side, and progresses to step 'SI 06. surface side top data judges with possibility of a 

road side, it is a threshold for extracting and ^^^^^„^ 8 „7lSere are many dirt, remains of 
That is. in a road surf ace i when [other ^^^K^^KJSSSe exceptionally and it is 
construction, etc.. even if the number I of road surface Jbbp« * . d d with p0SS ibii,ty of 

in road surface conditions, such as a dry road [surface, , ■ > such a i ca ^ e i tth 9 many d ,£ the remains of 
being a nonuniformity snowy road side being | h gh By ^^;"%^™£mlty snowy road side, and both 
construction, etc. has small brightness d,s^ of the road surface 

differ at this point. Then other road surface oondrtwns can g|^nghigh by setting up a threshold VAR 1 

nSSce condition beforehand searched £^^^ AR is one or less threshold VAR. it 

SSSSSS in step S105, when the 'W^^ VAR 1 . 

bes^ 

the brightness variance VAR is larger than . ^threshold VAR 1). surface counte{j by distance 

[0046] At step S106. it judges whether the number J °™ ~"° 1 ^gJ was set up beforehand. Here, a 
data count-area 12a is less than [ .Preterm ned ^^ J ^^ , JK) «l dry road surface of a 
threshold J1 is a threshold for distinguishing the .road ' SU "]J» objec t ] occurs on a wet road 

damp or wet condition. That is. as shown in draw ng 7 reflected a so a ooje ^ ^ R 

surface, and it differs from a dry road surface ^^^^^M^Sa\m number under a road 
originates in reflected [ the solid object ^^^^^^rSX^^J^Si surface. Therefore, a 
surface (several bottom data of a road surfac » ^ JJ^bteSr aSJ up a threshold J1 appropriately and 

^t^^ - when J is less than [ 

Sold J1 ], it is a dry road surface - it judges and P^f^esh^jT ?he number J of the bottom data 

[0049] At step 31 07. it judges at least whether one of the ^fSS£lSSi *^££S£^ 
thresholds D set up beforehand among the lanes of the "^^f^SS^ being a wet road 
11 . It is a threshold for extracting and classifying what was judged as its ^poss y ^ 
surface being high in the above-mentioned stop *^SSbS!^STSS^» may become large 
That is. in a dry road surface, even rf the number J of th e ^ om J a d a ° T a js compared wit h night by the 
exceptionally and it is a dry road surface in such a ™°™*"^^z™ mgv be jud ged with possibility of 
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high. Then, a d* road surface - 

STaS^offirS!^ road'Uace condition beforehand searched 

fflSSSXS*** step S107. ^^jSSSi Ss^S^iin 
hreshold 01. it lodges with « being ^^^^^K^Jmcuntamporarlly by the headlight 

drawing 8 , also in a dry road ^^^SSJ^SSimS* etc is partial. « Is hard to consider th* the 
light ol an oncoming car etc., but since me ^erreci or ne« a » side a( ^^^a,. So. at 

lh°e other hand, when one of the ,ane J-^^ ^ plo^to" KSST" 
on either side in step S1 07 it i^ges with it ^ •^^S^^toOTalter than the counter maximum 
[0052] After investigate whethe the ^^tS^SS^vLcm counter Cdry is smaller than the 
Cmax at step S1 08. progressing to ^ S1»^««euKT ro ^ ^ fte 

counter maximum Cmax if it progresses to ■ atef ^^^^ftprogresai step S1 1 2. 
increment (Cdry<-Cdry + 1 of he ^^^J?"^ SStss counter Cdry is the counter maximum 
[0053] On the other hand, in step S108, wnen me 

Cmax, it progresses to step S 1 12 as it is. inve stiqating whether it is larger than the counter minimum 

Ke^ 

Sfc^i^^ 

^SM?^^ when the DRY road surface counter Cdry is the counter minimum 
value Cmin, it progresses to step S1 12 !aa i it is threshold Cdryl (Cmin<Cdry1 <Cmax) to which the 

[0056] At step S1 12, it investigates "f^^J^^^JS^^^n^a surface counters Cdry are one 
DRY road surface counter Cdry was set beforehand, and whe the dry . ro & ^ 
or more thresholds Cdry, it progresses to step S1 13 .And in i step & v * . j 

turning on the DRY judging flag F which show that J "^JJJJ^ Cd ry is smaller than a threshold 
[0057] On the other hand, in step S1 12, wnen xne un 

faSK^a^SSSSE bX?s™?fh,e S ho,d Cdry. end turning of. .be DRV 
Sernand, in step * 14. when the DRY road surface counter Cdry is large, than a threshold 
Cdry2. it escapes from a routine as it is. d . teaion with the gestalt of such operation based on the 

te^r^SSWS ShTgKeT^Ta^ surtace Is detectable wnh a sufficient 
precision. ^ Clir f a ^ it hecomes easy to originate in the brightness difference and 

[0061] Namely, generally in a dry road surface J^^JJJL. high, and to detect a lane continuously 
edge reinforcement between a lane ; a road surface b ^oming nig at(entjon tQ 

compared with a wet road surface. ^W^^JtflS even if it is the case where it judges 
X^^™Z£?3 :eS»e te Le with a sufficient precision that a 

surface (the number of the bottom data <*^ m ™£*^ K£ being high Although a misjudgment 
surface when this number of the bottom data of a road I surface _.s ^» 9 « f bei a dry road 
law may be carried out to possibility of ^^J^^^^^ JSmoB at Nighttime Since it 
surface, when the headlight light of an oncoming ca ^g^J^ H it is the case where it judges with 

^oSC^ 

a dry road surface can be improved C!ir f*pp can be improved by computing road surface 

L«n^ C w£f snow/road side, and no, being a 
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hsAs i^a:^ « ^ s„ee, « «. ^ ^ ***** - «. 

surface side top data is large. nllt *ida a vehicle the improvement in fuel consumption etc. is 

«e^^^^ a s*L P-ec,s,d, and m aK,„ g . Seated - 



car control etc. v _ 

IK o. tha Idvenddn] recegaiSag .he toad o^^^^^SSThSStS S. 
aSaa, as expired -J^^gE*^ £? sat even , K fe *■ -»ad surface Judged as 
S^SSSiffiSSS ? SSjSS £S£ I*. * and de.ec.ing «- d-yness e, a read 
p j ..:»u „ ^..ffioiant nrecision more cuts. 



surface with a sufficient precision more cuts. 
DESCRIPTION OF DRAWINGS 



transit 

[Description of Notations] 

1 Maine Camera 

2 SubCamera 

1 SStZcalSg Secden ,S.e,ee , m age. P ,ocess,n g Means) 

7 Distance Data Memory 

8 Former Image Memory 

9 Microcomputer _ n 

i n QniiH Obiect Recognition Section . %a \ 

1 2a Distance data count area 

12b Brightness variance calculation section 

1 2c Desiccation way judging section 
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Publication Title: 

OUTSIDE CAR CONTROL DEVICE 
Abstract: 

PROBLEM TO BE SOLVED: To provide a outside car contro! device which can 
accurately detect a dry condition on the road. 

SOLUTION: A road dry decision part 12c ^£$^^fi^Z 
foad average brightness Br computed in a road ^S5u»rt 12a is large and 
road surface data value I computed lir .a aaia c ^ ; ^ djs 

also a brightness dispersion value VAK compu « u jd d a dry the road dry 
computing 9 part 12b is .large Jc ^^^JfijfT^^ data value J 
decision part 12c decides that the roaa is ary _wi« ■ he rQad dry 

computed' in the distance data count Jgart ^^f c ^Ze reliable value D 

d co e m» ^ ^ ^ ^ 

value J is large. 

Datasupplied from the esp@cenet database - http://ep.espacenet.com 
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*^ k t BfflT* -> T t . JJE«KB9IJStr 

« . »B*««aM«Bitrjb* k we*-* - * 

f-BBfKLLT** k ?»BB*««H««-Cft6T«ett* t * 

«0BT* v > k We-f * £ k k & 1 Tb^rt 
[000 1] 

[0002] 

[fiUfcOSffi] Sfi*, CCD^H*»«^£rt«i-' 

t&n** ? *fflv tftwusssawss znx ^ * . 

[0003] z.<rM<nWMB^Wz*s^X\t* »«3 

amM=j:*i*iW ii-2i67i s^ut. mmz 



Sgffi&fiJ: 9 tTfBtflPfirt-iEK-?*-^* (-7x y h 
-f — ? J£ ) vc g&fficoSJa^K® ( >7 x h BBS ) 

SB**"*. Mia^fflKAKJ:*^*^ 1 1- 
2 1 6 37 B-t^STl 1-2 167 13^4. R 

^glc&VvCti, «7x-y hSS®-^ffljlSr^aitt:S&® 

fcfrd ifcCi 9 . *H5»fBM>*£tt*rt-t'*"* - k 
tfX't h . 
[0 0 04] 

^mi-mmmmz^xit. ^ 7 nraw«i<oB« 

{±«l6tc|R5&*-**^«H»*^ 0 ikHi 9 - «*ei*i-fc 
[0005] ##3Wi-kHWt fc«»T4:S Wtt^ 

-c, Bffiw«e«tt»*«K J: < *as-r 6 - k s*^ 
^g^«^is«-*-s z k s- awk-ri. . 

[0006] 

®m*hom&vmfr&t . ±Mmmm*mxizm2_ 
jvfzM&n®mm&wgxhh^frzwfc$~z>®w 

%&titzmm£ 9 fc*vit * . imtf&&x®xhz> t 

[ooo7]*fc. mim2im<mmzx. 
mmt. immimnmiza^x. &&2ixtz-*s 
<mmzm^x . asaB«±w*HRflK0E«T-^ * 

su. Mm&T-? ttimiwmmmmzm^y 



!(3) 002-1 60598 ( P 2 0 0 2 - 1 6 0 5 9 8 A) 



v^wse-rs-kfc&ak-rs. 

[ 0 0 0 8 ] * fc . 3 ffi*0)«P!K 4 * wns« 
n^m l i fcJiW** 2 iimnmmmmz 

B^^fejtf a&MR £ 8 fifclWL J: 0 fc * * v * . 'MB 

[ 0 0 0 9 ] £ ft. 3««iB4Ett05MBtcJ:4»^Ea 

^SlCfc^T. ±EB®«S1IM14. JJ231».L 

coo 1 0] 

COO 1 1] cCDWW-f*— S^-fe^ 

trt«Ufc-*W>^91. 2(4. gtt*SSW*W<o* 

astf aiBK^e***** <*■«) *««u 

2j&»fcffifl3ftJfc*7*-*-o*'W«ii, 

fc*. ztiizmm LtzTtitfttcommzttE lx v > 

*. £*>-fft**IE-*-*fc*>fc* 77^S3W*^ 

h . Z<DX 0 iz LXWJEZtite&mm&to XVHMm® 
14. 7EBflM*'J8fcl6lrtSftS. 

c 0 0 1 2 1 -ar. XT-v^mmm^t lxoxt- 

PBGMSitftt&BISA 1 ^. Bffi*^— *frlM*!KO— & 

Teas ( a SB* 1 ) z%m-t 

4. £OBB»±, ^*Bmicfcttl»I§l-M»'ft£0{4atc 



[00 13 1 ^anytTA— ^914. Afk^fSt&SB 
10k. iSS&igMS#8k LTtfStKaiKS 1 1 k . SSffi 
ttJBBWf Rfc LT^RIittJBB** 1 2k £#L, # 
BOKTCJi. 7EB«^*y 8*J:tfrai7 r -^ i ey 7 
fcf^3ftfc#flHW=S^^ tPnWW*trW»4 

HfittlBSttSF 1 2Tif^ixi>Kffi*cMr^kL 
■C «4 . K®jW6*K» (7X77/^^7^ SSffi.WT 

mtc h 7 -f s&® k t ^ a ) -c* h fi^fr<7ypi%.i) < 'fT*>ti 

h . % LX . £ft feOB»»6*li*a«« 1 3 $ 
ft £98 1 3 14, «vWJflH1K=*^S . 

r, «W»»1 4-1 8ZfflWth. Witf. AT (S 
MSB**) M«»14fc*tL-C, x7h^^«fTt 
6g**B*r*. zyj;y«f«18K»Utx 
yisy&j}*<&T-?&%i%mVXi>£i<\ fwftfcb. 
TVf-a 7 ^ 7"U- # yXfA ( A B S ) ©JffllSP 15. 

h7?-/ 3 y3ybn-^fA (tcs) SiJPSPi 
6. «v^4. #W^h/U^S^IlWBBt*«W^** 

ikt^rfig"c«>5. 

C 0 0 1 4 ] ±iei»S&l2iSSi5 1 1 (4. Witf *ajBAt= 
4 S^HT 1 1-26957 8-*Hcp*WI>77i£K4 0 

§51 lt4. t?iJi.(4512 X 200B^R^^*' - f' S**B«t= 
ML. ^*">t£S£ft^ *v>t4. @*S«Ot»/f>'^ 

jB»fcjctr^raaBoesftfc«wi9art mmfflte^-i 

ta«»«tai*ff^. «Hfi$ftfc»»^tMf:rai"5*-^ 

^cisisis (-r^^^iissisii) £^a. 

[00151 JlflttttcRflW-* k . WSBXm 1 1 "C 
(4. 4 Vj»tfDaH»fffiWKAroadt3Wl 

-ri. .lc7)jIBffiJaiJ£Aroad(4. 
tefiiwc** feft * t «SRH«&9 -f V J slc*5 
^T(4M«I^BaS&5 V j sk CO^^^-f y J s4 
0 t#-H?c04*^7V7K ;s F-7^ y j prekCS^tfr 

fcft, *ftjsu»««a!5-( ^*c*5v^ri4HK*a«»* 

COO 1 6] -etT. iSS&ISWiSJ 1 1T14. «-M*7-f 
yj45C 5t»B»KAroad*»feJtai*ft/SllK ! Pl5effl 

^tbSrffa. 3t»Ba«»l 1T'(4. X y^lS 

« (ffKK^B) l^6^<««»H*jS&U f »TjS^) ! PI 
5e, «UKWSlfflBMik»« k£7)Jt^t=*-?'< 
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rt*D**l=H3-r*<***''^ MM*TAfc 14* 

Voo i7] s^k. aweswwi itrt±, *a*aifc 

h ( i , j , d) ££T<03«tL6PCOvvt* 

a (x. y, z) t-swKJWi-r*. sum* 

fcfcfe, 13«tii- IgMHiEffl^W^SBSI (Z1- 

z7> rtc7ooiaat:»*t, **i-e*uz>Kiafc:*»t 

X-aL-Z + bL 
X=aR Z + bR 

Y=cL-Z + dL 
Y=cR-Z + dR 

*»4>^i»5feR»L srgaj-t & - k 4 . 
coo is] 3t»B«*i itn±. ttiasnfc 

wniuisp tnmmt z^&txiEtimmiz^x 
4. 

[ooi9iifc. ans&Mffi 1 1 -cji. iswsitfcai 

WcJsH-*IHIPF*WMEBr ft® 
(II 3 #51) C*ai Sftfc»#<oifi8W=*^ vcKm w 

»JKBr**air*J:3»«S*l"C^*. £<0%&» ft 

[00 20] HffMttHHMV 1 2(4. WK&td&m?> 
mmhttF&t*B*.T-f MM&±rr—7) W 
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§ titzms, <mm±&wsffliix. v a r £ sa^- *> 
^iXffi^tBSP 1 2 b t . z.ixhwmm±.T-^^ ■ ft 

d, m^ma&Brmz&^x&mnnmtmzw 
4. 

[002 1 ] m&T-fX'yyh&l 2all Witt* 
ajaA.^4 11-21671 3.#C*BM" 4^- 

ffitc4 o . im<r>mm±rr—?®L I fcitf KBTt- 

[00 22] T&fc^ 8SiT-?^>'t^l2a-e 
IHfcfcwc. a*M«lttri6ifc:4 0 m (0^Z^4 

0) . ^&OflB^r&ItC^m2m 1-2^X^2) t 

[00231 *LX. Etf-Wvb»12at 
{4. ^-f-^iaS^tSRrt^^Ei-SSESlT-^*^ 

fc{4. £f|itf4X40«»^a-y^#ffl-Cl-3JWl**>. 

jeftl3Ub : fr*-*H*7*n •/ ^ KIH-TSEStT-*-^ * 

[0 0 24] i^E^i7 ^ -^*'>^^a51 2at 

{4. «r^S<iA:**»l0t^— iifMH-r-^- '» 

y>o. 3 ( mm± m ) cosBiT - 9 if^m^f- ? k 

U-C4»RSit6. SSBDBix-^k^. ^trSScO 

^ffiStf-'-^-C'fcO- -o. 4£Y^0. 3<rmmrf 
-?tf$&mM±7-?tLXimZix&. tt:. 8&®T 
-f-?i:l4, 0?m^if&ffiCtj{t«»i:^«B*0 

0 4«0U§Sl7-'-^* < ft®TT-^kLr^®.?ti.4„ 
[0025] «K4Hft««aj» 1 2 bl4. «itt*ffl« 

Ac.k-s^P.^i i-2i69i sm.ztm.-tz'ftifc^ . 

4 0. «K^SJc«VAR«)J|iaj*fT3t>0-Cft4. 

«UK«««»ai«l 2bT'{4. WMfe*t=*>fc* 

fc»i±w: u r izmfeLxMrnftftrnv a R<o»ai$r 

[0026] , 1 2 b.Tti. 

[ 0 0 2 7 ] <£ LX v «K4Mtt«»ai« 12bttt,E- 
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mhmmoA i i±, ^mmza^x^-^^m- 

[ 0 0 2 8 ] LX . WJMHKWMHB 1 2 bTti. ± 

wc^aj-fft. 

VAR* =£ (Al-Aave) 2 + (A2-Aave) 2 + 
• • • + (An -Aave) 2 }/n 
= 2 (Ai" ) /n- (SAi/n) 2 

ft. 

[0 0 2 91 «a»BflSe«l 2cli. itBlSttttl IT 
jrsilSiT^WWSJMED. BWTJWMEBr^TJjSfi 

^8&iBiS±x-^I. B®T-f-?i£J. fttf. V 
K4Mftfl«ai* 1 2 b TJKB S firtdMBMto* V A Rifi 

ff ^ . * . I£» 12cTtt, H9-f BffiT 

fcifcffljeSiufckfcDRY BffifJS 77/FJON 

-TS. «a»B*l5fe«12cK:tt. JdE4MW8fc 

H 7 -f BBFPfleKSfca^ . F 5 -< BBPRDe*^nB 

SrUBBC £> 5 aWSjWfflKS ft ft . 

[003OOT, f?* s&mnm&miz^x . m 

5 ff) 7 n-j-v—hl,zVt'>xmffllzm.ty-t&. Z<7)Vy 

a s&mom&ma . ft #f J^^ ± ->t f 5 -f b 

ffiT'&^BBtf® (— ®BB®. A5tiSffi. 

« ) ft«3&rft i fctci 0 . F9-f BESrW^Tft 

k<0-C£>ft. 

[00 3 1] ioyp—f-vUKJeBSHHSfc^fr**-* fc 
cot, xfvrsio 5fe-f. a*jus*^^ta 

— T\ JJ2S5BS«KV«±. $(5B^S^rt?:*trr 

tesmmz+mznh z t < - - 

ft. 

[00 3 2] <£.IT\ X-r /TSlO lfcrfcwr. @* 
aS&&*iftJS»evi J: 9 feffinfc & fcii. 3B«Jfc F9-f 
BlOWaW?* SfcflttffLs X-r-/7*S 1 1 5tc 
ji^DRYflS7 7^"FS:OFFL7tf^. iV—j-l/Zfa 

ttft.. 

[0033] ^f»rsioicuw. 



[0034] Xfy/S 1 0 2-Cti. AfMMSIK* 1 0 

«ffa. iit. IS^SEBt l tt . F 5 -f BiBtt&c* 
3Kr»ffi«*fcWfetf *Wfc:»b*vft - 1 & < aMR^Tttfc 

SftiiEBTCaft. Xf77S 1 0 2-C't±,_ 

ftfT*l8l£ftt#R£Eflt l JjLh"C*ft*»5*»W*iJBr*tT 
odfctci 0 - F 5 -f BBWeanMSaWS^fcP 
^ft« 

[0035] ZLX. Xf»/7S 1 0 2fc*$Wt v 5fetT 

H««<oaH»* < fflKr'2b o aw* f 9 -f asm&fsm 
x-hhtmmL. xf-^rs 1 1 5t3i*DRY8&®fi 

[0036 ] — Xf 77S 1 0 21CJ3OT, 5^^* 

wmtm^sm 1 jaub-c* ft t wr Lfc*-&t=i±. x 

f -yTSl 0 3K«tr. 

[0037] 1 0 3-C{±. SIHSSKffi 1 it 

gft $ iifc BBiPF^fffJS B r $ *ut)5f3e<0W 

fflBrmT-Cftft^A^JBT^fto. HffiB 
rl(i, — ffiSKafcbiifcBB (J21T. -®SBM) fcflU 
i: & ES'J-T ft AOBMttr* ft . . 

<3r ft. t^^"C> SBHSBtKior^feft^ 
ii:^"C-#ft. 

[0038] iiexf 77S10 3-Cli. Bffi^%«S 
BnWmtBrUOfc^SV^lAK:, -BfOttBTC* 
0. Fv-f BBBTti^^fcifil^fCXx y7*S 1 1 01: 

[0039] — XT77S1 0 3K13VVC, SSlffl^ 
^3SJgBr#ra<iBrlJJlTTS>ft*^^(is -®«B® 
^KoBffi^ffiTft Stfl^LtXf 77S 104 ICil 
tr. 

[0040] xf77si04ta. fmT—Jrtvy 
isss^w^rad i mTx-hht^t^m^ 

o. ZZX\ rail I Hi. Bli±fc:ffl»Wfc:«*««-> , r 
v * ft ^ a 7 SBS i: ftil^B® #M t Z KSO-f ft 
wraffi-Cfeft. -«:*>^. A9»»B»=Jsv^Tli. 
ftmz XhitZ t>m«* i BEB±^S§SlT - ^ ( Brno 
j- t-'-^ ) t LT^ai$^ft^~ B®®±x-?8CI 

#Bffi«® fcfett ft Bffiffi±r- ^at=«^^Twe I 
l£»HldR5£U *aj$itfe»iBiB±-5*-^Ri hit 

■t&^ttfX'Zh. 
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[004 11 ±Je^-f -/TS 1 0 4T14. 88ffi®±r- 

i tme. i lurrc* mmiz^yw&m 
wwimwgx'fohtm'&Lx^T vrs i o 6tis 

[0 04 2] — Xf7ri04tfc^t. B®M± 
5£iitf. 

[0043] XT77S 1 0 STfcL SUKfl-fXHfftfigf: 

fiff^RMlVARlOTT"S.«.*^*^'MS:tTd. CI 
■IT', ilVARUJ. ±|ex-r y7*S10 4t=*JV> 

Wr£rl,z&^Xl>mmWz$mW±.7-'~7$[. I < =5: 
JUT* ott- SBBT'£> £ ^Tffitt^v ^ ¥d Jg S 

mimiztsii&mmfi-Biimizm^x . rafifVARis- 
mmzmzL. jwjsnfc«K*»*vARi:Jttw« 

[0044] ±IBXt- 7/S105 X'M . fflffi^tJcfflV 
ARA*1IMVARlOTT'&&%£k:. BE(4-A5SB 
ffiia^>KBSK»'C»* tfl^LW77S 1 0. 6 k: 

[0045] — 2i\ xf-/rs i ostiswc. 
8i<iVAR3&>'RgfflVARUOi>^:#viiS^r (BSaffii: 

f-'-^iSc i tmm i u o < jao«K*ttfav a 

R^ffiVARliOt^V*^-) BffiUAv 
SKiTC* 0 . K y 4 RlBTfcM:^ tfl^LTXf 7? 
S 1 1 Otciltf. 

[004 6] Xf 7rS10 6tll EKf— ^^^^ 
HSIU 2 aT'# ? V h ZtltzS&WFT- J tf^VM 

07tC7frf <fc ^x v hBffiWijttt^B* 

iLWHtowm 0 apices LT % KffiTOffittr — #ft 
( SSffiT7-'-^l3c J ) ifi Y y 4 Bra <t 0 < & & . 

BSSTx- ? SSfCS-^T ISffi J 1 & iSWcI&Jg L . 

x x h 88®*: K y A Bffii: & 5 d i: * <_ C# £> . 



[0047] ±te^-f 7rsi06 Tii. BSTt-'-:? 

J AW J mTX'h hW>-£lz . Hv'f BffiT'£> £-f I 
^LT^-f/rS 1 0 8£jttf. 

[0048] XT7/S1 0 6tCfcWC. B®T 
T-?&J*>ia<IJl<i:9i*^i§£-fc:l±. «>x-yh 

jttf. 

[0049] Xf7rS10 7t(i. itBfSt§£3Cl it 
»S«KD^»BUeS*iJtJ5f3eoBMIDlKLJi-C** 
7S 1 06Ci3^T. 4 B®"C*> S Ct> £ 

i\ «>x x hB®T'&s^fi£tt#i«v^¥ , J«£^ko 

-fBffifcfcWtii. 0>UfcrH8l::Srf ioK, &(§]£# 
A ftmizti WCte . ->i7h 88® iCJt^T— ^t' . *JS 

it«{•r■l.c:^:fc«t , ?. ^x y h88HTS).S^rtg1x* i i«v^ 
tW^^^BMO** 1 ^. K7-f883a£tt£fcL/CE# 

[0050] ±iexx 77sio 7xa. w£<?>&m.m 

ffiSD*^M^i:tB3(lDlJ:0t/h$^^. >>x-yh 
l8S^5J:|i|gUxf77S 1 1 OlzMts. ^fc. 
II 8 (wTjrfJ: 3 1 , H 9 -f 8835(cti^T tWlSJ^^ -y 

^tfh&tf. ^7^'7>f hflBfWUWia^WSrt^-C 

A%^rc7)*ll^^ls]B#^c^-rsc:i:^i#i.^-<v^. -e-c: 

T\ Xf7/S 1 0 7tli. ^&i0^ft«JgD*>*M^ 
fcfcBMSDIJ: 0 fc/h$vMfr&<0*, Xf77S 1 1 0 

[005 1 ] — *. Xf7/S 1 0 7tCtJV^T. 
WR*5 o < t i> Mix* 1 — JjCT>3iLWM$&M D ATiSffl 
D lULL-Cfc 5 «-^lc{4 . Yy4 88®T'fc ^» h bT 
Xf77"S 1 OSCittf. 

[005 2] Xf7rS10 6&4UiS10 7KX 
f-"/7*S 1 OStCiltfi:. xf77S10 8tli. DR 
Y S§ffi# > ^ C dry tftl *7~y? S^<I C max «fc 0 t 

m±mcmxX 0 t)/h^^:ti^T77S 10 9t 
51^. DRYBB^^^^Cdryar-f 'J^^h (Cd 
ry^Cdry+ 1 ) Ltdk. *^f-y7*S 1 1 2ittf. 
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COO 5 3] — *. Xf'/rSlOSCfcK. DRY 

(±. Z<7)i£x"r yTS 1 1 2£i£tf. 
COO 54] ^fy^S 10 3. S 1 05, £>S 

v%(i. S 1 0 lfrt>XT'v7S 1 1 OKiltfi:. X-r-y 
/SI 10f(i, DRYKffi^^y^CdryJ^WK^ 
S*lfcj&^V**'hfiCBinJ:'Jt>*SV'>a»5A»*W 
^ D RYSSffltf^^CdryA^^V^ft/MICminJ: 

oi^c^vv^-tctix-f-yrsi 1 ltcit*. DRYSS 

ffi/j'jyfCdtyffl'VJyh (Cdry—Cdry- 1 ) 
LfcflL Xf77S 1 1 2lCjiOo 
COO 5 5] Xf'/T-S 1 1 OfcfcWC. DRY 

S5ffi7> »> y ? C dry* { 7> >7 y ? g/hffi C n i ntf> S ^s^Z 

ts. foiixf^rsi 1 2Kittr. 

COO 5 6] Xf '//S 1 1 2T"{±, DRYSSB^^V 
^Cdry*<^i£^$iX^(lCdryl ( Cmin<Cdryl< 

Cmax) ^XLX'hhij^ii^m^ DRYiffi*'?^ 
CdryA i H53eCdrylfeUtT'$)S%&Wi^^'/7'S 1 1 

3Kittf. Xf-/7S 1 1 3iZty^X. 88H# 

h* 5 SSffi T'$>.S> i i: D RYfJ|g77/F ^ON 

<F— 1 ) Lfcf£. n^f-v*twt*. 

C 0 0 5 7 ] — Xf"/rS 1 1 2tCi3VVC, D RY 
g&ffi^yry-CdryjtrTSffiCdrylJ: 0 k/h£V^*£fc 
Ji. Xfi-rS 1 14C:ittf. 

[0 0 5 8]Xf7rS114t(±. DRYSSB^V 
^CdryA^y>IS^?^railCdry2 ( Cmin<Cdry2< 
CdryKCnax) V.TTh&t^frZm^ DRYKffi 
ij <y y ? Cdry^'WffiC dry2OTT$> h if-^CliX^ y 
rs 1 1 5 Kit*. DRYflg77/F$:OFF ( 

o) Lfzlk. )V—^~y*fotfh. 

COO 5 9] — 7j\ ^T77S1 14fc*JWC. DRY 
S&Bff* «7 V 9 Cdry**ISffiCdry2 i. 0 V>*§-£-C 

C 0 0 6 0 ] i<OJ: 3=S:iafcO»JB-Cli. «*§;h.fcB 

tt»£ «f* «k < «aj"T * - k '* * • 
[00 6 1]^*), K^BHKtSHTii. 
hKBBfcit^T-HRK. Wfti:»liii:<OBI^aWa£^x 
•y 5/*3S*#*< * & <I i: (CJBH t T*S SagXttCttit: 
■T & - t jWS* ^=5:0. «?ai LfcMft<0«HKa t « <& 
iikttSL. -17x7 h»BB-C*4*Jietta**^ 

i: tog ufc*&-r*->T fcsaHWMwrav^te-eti k 
r t * «SJ: < 4 £ t a*es & . 

[ 0 0 6 2 ] »(c. KffiT«)Ettr-*ft (fSSTf- 



$>l>#\ ZcoZoKW&r&tzZiX. -B^xyMK 
ffiT'fc * ■TtfcttJtffcV ^ fc tOg t^^T'S) oTt mi^fs 
g&PXv ^K(i H 5 -f RWCk h t mHLth<r>X' H 

C 0 0 6 3 ] 4fc. BM¥fe))«S«^»ai L. i^S&S^ 
C 0 0 6 4 ] BHBiOBIf-J'R (Bffiffii 

asL. ssB®±r-^®c* s ^#<aoiiS5±<73»jg*B5c 

C 0 0 6 5 ] -5- LT . Z.<r> i o ^:*^i£^IST'{±. F 
C0066] 

can x^u^MnmMmm^mmy^ <y?m 

CH2] H«±t=*i»tS*»l«ti««ft5tfR^B|- 

C@3] mSfc^x/K^iMHS 

C04 ] Ell7*-^K«fl««Sf*^»^SI 

ens ] &&m»mi'-r>z^7 a -i- j r-^ 

C07 ]7i7 hStB^tT^Kiittl)®^— ^Jzr^-f 
CHS] ^raK7-fSSB^ ; ffB#K*3(tl.iiffi<7)-fi?iJ$:^ 

1 ^>fy^^7 

2 V-7*7*7 
5 BttttlEflS 

7 SBMt-^^^U 

S 7EB«^*'J 

9 -?^( ;n3yfi-? 

10 jrfMt^fiffi 

11 ilSSigtSl^ (iiS§l2^*S) 
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i 2 imwrnms (BBMBBisa^K) 
12a mtT—rtvyvm 
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